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COMPOSITE WJATER1AL FOR BRAZING 

(57) Abstract 

PROBLEM TO BE SOLVED: To improve the durability 
and corrosion resistance of a member to be brazed 
by an aluminum alloy composite material, such as a 
radiator core and moreover to provide the member 
brazed by an aluminum alloy composite material for 
brazing excellent In the brazabiOty itself. 

SOLUTION: This aluminum aOoy composite material 
has trie aluminum afloy core material having a 
composition in which the content of Mg is controlled 
to, by weight, ^0.1%, containing =§0.2% Fe, >0.2 to 
1.0% Cu, 0.2 to 1.3% Si, 0.3 to 1.5% Mn and 0.02 to 
0.3% Ti, in which the total of Cu and Si is 
controlled to 0.7 to 1.5%, and the balance Al with 
inevitable impurities, an Al-Si based brazing filler 
metal formed on one side of the core materia! and 
an aluminum alloy surface materia] formed on the 
other side of the core material and containing 0.3 
to 3% Mg, >2 to 5% Zn and ^1.0% Si, and the 
balance Al with inevitable impurities. Then, in the 



member after brazing, the major axis of the crystal 
grains in the parallel cross-section of the core 
material after brazing is 100 urn or more. 

COPYRIGHT: (C)2001,JPO 




-1- 



(19)B*BMMfff (JP) 02) & ^fj if*F ft & (A) 



(ll)ft?ttiJH&l»#^ 
^^2001-179482 
(P2001-179482A) 
(43)&B9B ¥j£l3^7i1 3 3(2001.7.3) 



(51)IntCL 7 
B2 3K 35/22 
C2 2C 21/00 



3 10 



F I 

B2 3K 35/22 
C2 2C 21/00 



f-73-r(##) 



3 1 OE 
D 



mtm* at*Ji0&4 ol 9 jo 



(21)fflH## 


WWFl 1-359915 


(71) USA 


592260310 










(22)ffiKB 


¥JSll¥12fll7B(1999.12. 17) 




sass/nEita/n 5 t@ 9#i2^ 






(72)56W# 


[58$ SI 






















(72)5&B# 


t518 ft 








*8*JMWrfrlB8*-E15Sifi #5$£*t# 
















100090158 








#a± as ies 



(54) KMro=S»] 33tfffl7)l'5~?A£&&£*m<l:035#tt;£ftfc&*J 



(57) i&m] 

£il£tttc J: 9 35 ft 3 ft SB^Offit^ttaoWAtt* 

mX£(TICflM3ft. Fe : 0. 2JW661T. C 
u : 0. 2SS%*iS*.l. OMXar, Si : 0. 
2-1. 3SS%. Mn : 0. 3-1. 5Bfi%. T 
i : 0. 0 2-0. 3Sfl%£^WU CuiS i ©ft 
StfO . 7 - 1 . 5 Sfi%fCj&iWSft, SPA 1 Rtf 

^*f©— ffiKJgjaSft/cA 1 - S i S-S^Wi, iJufBft 
*tOftffi{C*fi!E3ftA:Mg : 0. 3-3SS%. Zn : 
2SS%*ita^.5fiS%JWT. Si : 1. 0Sfi%fcTF 

tt. 5!)««©Stt©WT9iI©fe B a B t©gi#l 0 0 



(2) 

1 

e : 0. 2Sa»ttT. Cu : 0. 2fiS%£©;Ll. 
0fifi%Ji(T. Si : 0. 275311. 3gg%. Mn : 
0. 375351. 5SS%> Ti : 0. 0275350. 3fi 
S%£^TU CuiS i©*g*#0. 775351. 5S 
fi%Cca*03tl. giSIWA lRtf^jgflWffil8ja>6& 

£r;i/S-^ /.•£&;&**£ , cciistto-ffitc^isxsi-i 

fcAl-SiS39tt£. «IB£t#©fl&ffi«:JtaiS3ftM 
g : 0. 3 75353SS%. Zn : 2SS%£iS;i5Sfi 10 

fflRffi©IS*tt©fia*J 8 0 w mtlir* & t £ 
£f 53 5«fflr*Si')A^JI6*f. 
[I»*B2] IWB&tttt. MKS i : 0. 175351. 

o c saw** i tcisig© 

mt. 

[11*13 ] WEK*t«. JgKZr : 0. 2tV(£l 
39ttJg7*5-fA K «fc 0 5 9 ft W 3 tltc 

mt. 

[H40I4] OTBSWtt, j?(CCr : 0. 3fiS%W 
T*SWr*C i*»«i-r*ll*B 1 75353©l>r*a 
*> l ween©* 9ttfflr;u 5 9 
59tttf<**ifcgra*. 

[0001] 

9tfffl7;i'S~?A£#«£tf, w%7u-y>*s/- 

Kc«fc»)ita*S[-C6nA:»tftcB8-rS. 
[0002] 

[ft#©t£ffi] fi£*. SIM©*!?*-*©**-:/* 

-MnJS3 0 0 3^MMil/, -ffiJCA 1 -S ift 

5 91*. fifflCCA 1 -ZnS7 0 7 2^48l)BUc^ 

U-5?>^*/-h#ttflJ3tlTlr>;fc. L/*iO, J I S3 40 

0 0 3^^l5rfrS^U-^>^-h-Ctt, 59 

f=m®g#*l 1 ON/min'-C*^, 

fcftfcl,*. C©fc». C©^U-^>^>- h^ffiflaL 

fc5yi-*©SfAtt©fiT*l»±-rSfcfttCtt. 

*©®fi<bBfflStT?*ofc. ifc. c©r;i/5-^A^ 

<fc9&K£K<-f5t£B-C£5#. 5 9t*(CJ:5;B*f 

©«*#**< 4t>. 6>>imwi&T??>itto> so 



tt§3 2001-179482 

'2 

y> h <t ^ ^ > £©? f*$/Jns < & o . c 

#0. 2SS%£jB;t6£. 5 9 ttttflSt 0 < <5Tf 

5. c©/c&, imvG&WitLXMgzmarzc 

£BJf$l/<&l>. 

[0003] -ecc. 59fltt*mr*-4c£fc<. 5 
9(«BtK*rt±* **JJBii or, 1MBV2 - 1 7 5 

0 9 3#&«. #H¥4 - 1 9 8 4 4 6^$B, ^¥ 
4- 1 9844 7#fi«. SCnMn £ 4 - 1 9 8 4 4 8 
#&$B («F«|ip7-9 07 6 6ttfiH3tl'Cl>*^© 

[0004] 

f^feBr»SK*jc>rB. r^3x^A^a^tt©j:»)— 

)l©«W{b%BI*Cctt. ■JAttRtf?J?x-j»©If* k tt 
***+#-c*5. 

[0005] BPS. #^¥2 - 1 7 5 0 9 3#fir?RCCte 
t>ttt, gm©Zn#WS#2%WT£4>&l>fc«>. C 
uSSJUfeWO. 2«4iB*i£. «ttPWBtt#^+» 

tCT i«3ftls?lr>&t»A:A. +#&W£tt£f#5C £ 

[0 00 6] 1$M¥4 - 1 9 8 446ffiWctelr>t 
B. fitffcZn#»fl|3ftTfc6r> *©tt*>9CCl 
n, Sn, Ga3?£8SJjnLTl>5*s. C*l6©7cSRB& 

mffifi*>z>. c©fc*, «iB7c3Rtt£*fttt«:jisftrr* 

C£BS?$L<&1\, 

[0007] ftfe. #M¥4 - 1 9 8 4 4 6#&«©SI 
*WtC». Zn4»J0Ofc«»©«>l2«3nTl>4*i. * 

o. 2%4a^.i:^ttisn5«i:. ^#a^tt©rtBD»* 

ttBfSTtrU^ 9. 

[000 8 ] - 1 9 8 4 4 7^$6iCteUT 

B. SttJCZntfO. 575M2. 0S«%^Jn$n-C^ 
5*!. *©*#t^>35cC»Ai«>, SMKCu*S0. 2%4S 

x.rmftisn.si, «tt©«tti»flB»«3&J^+»4tt 

[0 00 9] ^^4- 1 9 8 44 8-^<RfE(Cte 

i»"Ctt, swcczn*5^jn§nrtee>-r. swcccuAs 

0. 2«*ifflAT»ftl3*lS<!:. «ttHWBtt«*^+» 
£40. tilWA36J|6*-J-SlR3W**. 
[0010] *»WB36»*5raH^EKa*rfe3tlfc«> 

osfefiaWfcj: 0 5 9 ft 3 ft £8W ©WMfe&OWlfttt 
*lSj±3-&5C£*s-C*4£*K. -e©5 9«ttS^ 

n/cgiw^!i«-r a c £ =5raw£ -r a. 



(3) 

3 

[0 0 11] 

;U5-^A^ffl£tt(cj:935tt3ft/£SSttB. Mg 
3&«0. imS%&TFt l cMU3ti> Fe:0. 2fifi%Jil 
T. Cu : 0. 2fiS%£®*l. 0MS%WT. S 
i : 0. 27bMl. 3fig%> Mn : 0. 3 7!>M1. 5 
mm%. Ti : 0. 0 2AM0. 3»S%&^rU C 
u4S i ©ili§il#0. 775M1. 5afi%K«SIJ$tl, 
^gPASA 1 RV^Mft*milftlbr£ZT)l<i 
&E;1#4. C©,-Stt©-ffi(C^3n/cA 1 -S i S3 10 
5t*4. IMBSWOttffiKJBfiBSfiMg : 0. 3 71S3 
8BK. Zn : 2SS%£iS;L5Sfi%«T > !&6tcj£ 
DTSi : 0. 171S1. 0ltxaT*4*L. 

W4£ffl/. 3 5 #m®-"Ktt©¥tf Kffi©|g Att©A8 
*J8 0/im«±-Cftaci*«f«i-r*. 

[0012] 5ttJB7;i/ s 

KteUT. |fflBS**BH«: Z r : 0. 2S:S%trFX« 
Cr:0. 3M9<«T**rrSCi<»-rflfa. 
[0013] 20 

A-StB^, 3 5 iggiBt© 5 ttS*ffi©i§ia * 5 w s aw 

3 5 ©ittfcPSS 4 ft •) . 7 -f U v h ©ifcW 4 
xn-S? a >K J: 0 ggpWfcStfJIScafel^&Sft 

©**3a^<* < KZtcito. 7^i-$©itAttA s fiT 

[oo 1 4] fif-pr. uaoi^ttaaaaiS'CB. 30 

tt#ftft/c££«£tt 4W6-J- s C 4 «E8t-e& S. 
[0015] o#>u *^Kfc^r«> sti^©fflfi& 

©»rB(cfelt'SIS^i©ftS* J 8 0 MmW±fS)3<fc 5 
(OMWt/fc©?, 3 5 ft § ftfcaW©W&ttRWH*tt 
SGLhSttSC 6TF, *IW!«:<KS*5fl' 

W5fi£^ftI©IRSS*C£:-3l,»-C5ttWrS. 
[ 0 0 1 6 ] 0 1 «#2£9J©§SJ60!|K:<&S7.>1' 5 --5 A 40 

^a^tt©«fiS*^-riKiiiia-c*s. c©7*5-$ 

m©f6ffi{C5 5t*3#fIllSftfcfc©-C*S. C©T 

a-T^tOSJ&U tO^-T^rtKruby-htt© 
7-f>5*EBl/. E3(C^-r«fc5(C. t©7-r>54 
* -:/4 ©rtffi4 4 -74 fcfitJjW &7;U 5 - 9 
A^ii^tt©6^W3«:J:f3 3 5ftwrs. cttKJ: 



$612 0 0 1 - 1 7 948 2 
4 

«±ai©ip<#fS3^3. 

[0017] _hj£©7;W5-2 AMMttOX 
[0018] M g : 0 . 1 Stt%J-^T 

MgH^wcMSKiisiis-BiidE^-rftajw. o. im 

^ . 1#«c y s a * 3 M}K J: £ ;?> 5 m?tt*©{&T# 
fi£-?T. ^^©Mg^JDfiHO. lfi 
fi%«T4-T-5. J:9HI©SMlft©ffiT£}q)SIJ-t£ 
fcfefctt. Mg«rJ»aSJn4-r4C4**Sf*Ll>. 
[00 19] Cu:0. 2agK*g*.l. 0ttg%& 
T 

Cu«^©a**fo±3tfSliS»"C*a£*«C. 6 5 
tt§J©WMfekfa±3tf£^?&S, t,*>U Stt(C 

ttBiBoKAttifiTS-eros^. ^ct, saw* 

AiKpihTS. -5*0, ftttK*j»SZn©»)WI4* 
<T'5C4KJ:<3, SJWJcJtraffittffMi&iSsW©^ 

[ 0 0 2 0 ] C u ©gsflnfitf 0 . 2 M^fciTCBStt 
©?Sa?:fSl±$ti-SCC«^+»-C*f3. Cuii 

i. omm%*mz.rmm2tiz>k. imom&zi&T 

5ttB*K:;&tt^©8M* 5 ©«Afi#£ < ft :/ 
U-i?>^>- 1-47 ^ >4©5B©7 ^ U y h©A^$ 

*s/hs <!&»). 5i?x-d?©»^tt«(gT-r*. ttfo 
•c. cu^wa«o. 2mm%im^.x i . oafi^w 

T4-T.5. ft*. Cu©Sf*S©±«B0. 8»S%« 

[0 02 1 ] Si : 0. 2 7bMl ■ 3gg% 
S i BStt©&K£fi±3 9. #K:S i - 

m n jmmttmttp hw®& z m g 4 ©sjjac «t * m 

g, S i ©^«IBMk^«l©*TtHK:j:0»tt©5iaS3&ift± 

©3tK4Gl±Stt*fcH^+#-C*«). S i*i 
1. 3«Ji«*iBiirW»8tiStfiltt)Sffl©*IJn«:ie* 

^©SSk-5)^©{SAa* 1 ^<^€>fc* 1 7 U-S? 

yi-*©W^tt#fiTTS. ft->t. S i8M0B» 
0. 27JS1. 3ttfi%4-f&. 
[0022] CuMSi(Digi:0. 5S 
fi% 

±as©«fc^{c, CuMS i «t>mfc3r£fi*eAr 

$0„ SEfc. CuMS i©fl4«^-T3SS41i]«© 
HS-e, CuSO'S i ©IgfifeO. 775S1. 5SS% 



(4) 
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[0 02 3] Mn : 0. 3 7^1 • 5«g% 
MnJ*S*t©lf*tt. *3flt^lW**4GLhSttSlS 
#r<&&„ Mn©gsJJDB#0. 3 fiffl%*«-C$) -5 i . 

i#tr*ttt». Mnd^fi*»l. 511%?:i^ 

ftfM&tfffiTbTTl/SS. fi£o"t, MntDiSDDiWO. 

37isi. 5*a%<t-t&. 

[0 02 4] T i : 0. 0 2BS0. 3M% 
T i »^©W^*i 9 -*fl±3 

t i ©sssnaa* o . o 2aa%*^f«, ;&t*©WAtt 

%+»Kiai±3tt*CiH:-C*r. 0. 3MS.% 

LtlS^ ffi^t, TiOjRftlBttO. 0 2 75M0. 
3*fi%i-r^. 

[002 5] C©J: 5 T i B®tt©WAtt*lSl±S 

;8W**»fl#WKKft1"*©K3«rc*3. 
[002 6] Cr : 0. 3SgK«T 

#-C#>£„ Cr#0. 3fia%?rex.-c^jn5nrfe, 

t<t«-c*f. m-ox, wMmi&**£j8*hit 
ft, *nittsc«B^it*ffiT3*"cu*5. e^t. c 
r»a«0. 3MWT£TS. ft*, «fc9#*i/ 

^cr^miiio. 02^0. 3sa%-eas. 

[002 71 Fe : 0. 2ga%OT 
F e «SW©te B B B e^»Wb§ F e ©8$flflB# 

0. 2Sa%*ia^.SiifS H 3 a «iaiNB{bccSaHL-c. 6 5 
ttBSKStt^oisak*. 5©ttAa#£ < ft&fcft, 

At 3* 3 ^S < ftO . ^©iUtXtttfffiTfS. 
f002 8 ] Zr : 0. 2MXaT 

r#o. 2na% ; £ffl^t^ft]3txr4>, -enw±«^ 

•,T, ffl*£KIBKfc£»4£jaE , rSfcft. ftlXttSCflB 
*tt*ffiTSiiT04 5. fSEot. ZrMttO. 2 
fia%JjTF£f£. ftte. J:«)»*Ol»ZraSJliai» 

o. 027^0. 2sa%-c&s. 

[002 9 ] #tC3 5tm<DMt<DfeMfiL<D&&oyfBM 

[003 0] 6 ^#a©^©igg^©BrB(ctetf 5 
MUffiOga :80m mfeLk 



!f#K2 0 0 1 - 1 7 9482 
6 

iMFl^-hRO^ 
<fc 0 *#ft? ^ W 7 h *»4*:«&{CB, 5 5 f»©SW 

^©^ai!S5©«A*fiiw-r'5c£*s^ajt?4>s. 

ft. IS»tt*«3**<"f4CiW!J*Hr». 

[0031] fi£r>r> 5 5tf&©stt©JS<*#ft©Bfrffi 

(IPS. ^©^MicitSrSBrffi) ©*SStt©fi&* 
8 0 jLtmWii-rSCiJ&J^-C**. 
[0032] £tt©J&#iCfcW£l®@Ii(COt> 

[0 03 3] Mg : 0. 37!)M3Sa% 
Mg{*«tt©9MI[*lSl±S'ttSJiR»'C*5. 55tt©flll 

CifCj:9, MKteWMg.S i *£fiRl/t3Sft 

a©^a^tt©aiK*w±3tt*. m? ©agnatic 
^f^feff«:j:oaa**>. *©asnai*>o. 3«a%* 
arc* a i%SfSj±^j**^+^-c& o , ifc. 3 ma 

Eit£ft£„ ffi-oT. MgOatBO. 37bM3fia 

%£-r s. 

[0034] zn : 2. oaa%sg*5aa%i;rF 
cu, tk c r manikin t-rztf&iimicmm 

wscussuoatfo. 2*a%«TtN&sft6ra\ at* 

Ktetf S Z n ©aSftia^ 2 Sa%WT-C«>+^ft«!|lB 

■So L/*>b, sw©cu^jjna^o. 2fia%^ffi^.r 
gssa s tizm&icit&tto z n ^jraa^ 2 sa% 

■C5aa%tiTi-rSCi3&5ST*L.l>. Clltt, &tt© 

z n jjsjna*»2 m«wt"c* 5 tRttommmmc 

4ur. ffitt«©WAtt*fiT3'ttto*5*>6t?* 
S. Ktt«:Zn*5MtX*iBA"C»ftrt-4i. 
5 9(W«:isi»rJP©i^fe*iGSfi^ft5*4. c©fc 
«>. &$*©zn8s»natt2. osa%^ffl^.. 5sa% 
OTi-ra. 

[0 03 5] S i : 0. 1 TbS 1 ■ Qga%«T 

s i ttg^©?i(g^ifi]±s-a-a)S»r*a/cft. 
iDDr^-ra. sigsflnaau. omb^* 

W«c^-->^*4c;affl!WS***. si^ 
wa^o. iffla%*«-r«^jnss«)S*iftt,>. &o-c. 



(5) ttH2 0 0 1 - 1 7948 2 

7 8 

J:«)»*L<tt, 0. 2ftM0. 5SS%r$>&. l>. 

[0 03 6 ] ft*>\ £M6tt0KJf tfJ: 0-H»< ft [00 3 8] 

at*CC»lDbrffi»(DS^*I^J:3-eSC i*5-C*S. [0 03 9] ^*«RVJttS^^feC>rffifflUfcS**(D 

[0 03 7 1 i^tttCOlJ-CttWrS. 3 5f;ftC ^M^Tia* HC^To No. 1 tt#IH0<Z> 

& WiLtfA4 0 4 5ft<!:*ffiffl , rSCi3Wr#4 D $ No. 9 AM 1 7 tt#«W©#»«#i5B0tt#« 1 *> 

WCC«ttHfi4UTf¥ffl3ttSCiA*r#S. C<Dfg£ [0 04 0] 





»» 














No. 
























S i 


F e 


Cu 


Mn 


Mg 


C r 


Z r 


T i 


A 1 




1 


0.4 


0.05 


0.5 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 




2 


0.8 


0.05 


0.5 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 


H 


3 


1.0 


0.05 


0.6 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 


ft 


4 


0.8 


0.05 


0.3 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 


m 


5 


0.8 


0.05 


0.7 


1.2 


0.0 


0.1 


0.0 


0.12 






6 


0.8 


0,05 


0.5 


0.5 


0.0 


0.1 


0.0 


0.12 


mn 




7 


0.8 


0.05 


0.5 


1.2 


0.0 


0.1 


0.1 


0.12 


mn 




8 


0.8 


0.15 


0.5 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 




9 


OA 


0.05 


0.6 


1.2 


0.0 


0.1 


0.0 


0,12 


mn 


it 


1 0 


0.3 


0.05 


0.3 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 




1 1 


0.8 




0.5 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 


m 


1 2 


0.8 


0.05 


OA 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 




1 3 


0.8 


0.05 


0.5 


0*2 


0.0 


0.1 


0.0 


0.12 


mn 




1 4 


0.8 


0.05 


0,5 


1.2 


02 


0.1 


0.0 


0.12 


mn 




1 5 


0.8 


0.05 


0.5 


1.2 


0.0 


0.1 


0,0 


0.00 


mn 




1 6 


0.8 


0.05 


0.8 


1.2 


0.0 


0.1 


0.0 


0.12 


mn 



[004 1] mmmRvtmWizto^rtiimLtc 40 
£**©fiRa*T» 2 

[0042] No. 1 TbM 8 U*ftnffl®ttfm$fiB 
l*CTl**S"r3ft1frC*9. No. 9 7^S16ii# 

[0 043] 
[82 3 



(6) 



00 1 - 1 7 948 2 



10 











No. 












S i 


Mg 


Z n 


Al 




1 


\J.\JO 


2.0 


2.5 




m 


2 


u.o 


9 0 


2.5 






3 


0.8 


2.0 


2.5 


m& 


m 


4 


0.3 


0.5 


2.5 


®n 




5 


0.3 


2.8 


2.5 


®n 




6 


0.3 


2.0 


4.0 


m& 


it 


7 


0.3 


0.2 


2.5 


m$ 




8 


0.3 


2.0 


1.5 




m 













* [0044] ±mm i , 2 K.Tjk-r&i&ttt$tfiztax. 

T. 6 5tttl,X> A4045 (Si 10. 5%, F 
e ; 0. 0 smm.%. Cu ; 0. 0bSM%. T i ; 
0. 0 2fifi%. Al ;«l)^ttffll/T. B1K 

7*? «fc 5 ft 6 ^ mr )i s - ^ *«* o 

fc. Hl«**iH««:«S5 5ffflH7;l/5i>?A^tB 
^tt©ISrI**T. 01 ©£"5 it. C07*5-')i^ 

£8tetttt2*t i ©wffi«e&» 2 5 *t 3 mmm 3 

rT^3Ro*a4«:^-r 0 
[0 04 5] 
[*3] 





No. 




mm 






& W 




No 


«v 

mm 


AW 
No 


mm 


mm 

mm 




1 


1 


0.24 


2 


0.03 


0.03 


0.3 




2 


2 


0.24 


2 


0.03 


0.03 


0.3 




3 


3 


0.24 


2 


0.03 


0.03 


0.3 


m 


4 


4 


0.24 


2 


0.03 


0.03 


0.3 




5 


5 


0.24 


2 


0.03 


0.03 


0.3 


m 


6 


6 


0.24 


2 


0.03 


0.03 


0.3 




7 


7 


0.24 


2 


0.03 


0.03 


0.3 


m 


8 


8 


0.24 


2 


0.03 


0.03 


0.3 




9 


2 


0.24 


1 


0.03 


0.03 


0.3 




1 0 


2 


0.24 


3 


0.03 


0.03 


0.3 




1 1 


2 


0.24 


4 


0.03 


0.03 


0.3 




1 2 


2 


0.24 


5 


0.03 


0.03 


0.3 




1 3 


2 


0.24 


6 


0.03 


0.03 


0.3 



[0046] 



[«4] 



(7) 



11 





No. 




mm 




# 


& 






N o 


«« 
mm 


N o 


mm 


** 
mm 




1 4 


9 


0.24 


2 


0.03 


0.03 


0.3 




1 5 


1 0 


0.24 


2 


0.03 


0.03 


0.3 


it 


1 6 


1 1 


0.24 


2 


0.03 


0.03 


0.3 




1 7 


1 2 


0.24 


2 


0.03 


0.03 


0.3 




1 8 


1 3 


0.24 


2 


0.03 


0.03 


0.3 




1 9 


1 4 


0.24 


2 


0.03 


0.03 


0.3 


M 


2 0 


1 5 


0.24 


2 


0.03 


0.03 


0.3 




2 1 


2 


0.24 


8 


0.03 


0.03 


0.3 




2 2 


2 


0.24 


9 


0.03 


0.03 


0.3 




2 3 


1 6 


0.24 


2 


0.03 


0.03 


0.3 
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*SHR#IMW»«:fci<>T 6 0 0 °C©SST- 5 ftNABNt U 
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[0049] *»W«««««l»rtlfcfi»tt6 Stttt 
fc^f. ®&C, JBtftc Z r £?SS*ni>fcN o 7 ttft»& 5 
Stftt***. £tt*©FeS*WFlil#eH© 
n$mi ZfttiZN o 1 6. ;Kt**©Mgfi*Sf$ilF»# 
MHOft&I 1 %9\-ti&N o 1 9 . SiiCu ©Jftfttf 
«*Fit#*H©i*#l 1 3No23»S5 tttt© 
ffiT* s H#>f>ft£. 40 

[005 0] (2) 7 a >£^ a-^4©i8l*^to-a-c 
©3 5tt 

bit. *«M8kiT9SBt7Kni-r. 
[005 1 ] H2RO t 3CCijVf«fc5(C. 7 

^fi^^to-tf . ±ia f o 7'tmt m&<oy v~>>?7, 
zm$b> ®&ttv6?ivmzn^iL. 

[005 2] $|Era«a, l>ftlt>, &*?&:7 -r U 



S*V|\§^No. 2, 16, 1 9«xd-i>3>#s$£l,> 

0 2 3 (JigB^iSW^If^lSffl©!!^ 1 
SiiCu ©ifctfitfiff ffflt$ttH®!lt$8 1 

nf-fx«/iN3<3tt-»'ri>5. cWcfc^tc^rpii^igH 
iS^i*>p,^nri,^*>©«7 A^y-i bvWAX 

[0 053] iiMMM 

±$ u/c 5 5 #kk t mmicm® btc timr**- 

[0054] *l6BJ0Jttt,>-r^t l 7 0 N/mm'JWi 
©lS&K£^-f . &t*S i 8fttttf4&fflt$fGH 
©fi!3jaf 1 *^hSNo 1 4 . S*tS i . Cu©*gfi 

1 a>6*t-fts n 015, s«c u mmmm 1 
#>6ifft&N on, jStfMnsaiawai 1 a^ns 
n 0 1 8 . at*Mgs*«a*a 1 *>e,^n*N 0 2 1 » 

^ttli) 1 7 0 N/mm'*iTfc5, 
[0 05 5] 



±muc5 5 mum t wmc urn b it h m r * 5 - 

A££a£tt£ C A S S t^fc <fc *) mm 2 5 0 BSFb1!»$ 

^^tr -3 fc. c m&m $ «£*sm*T§e3i 5 acca* 6 

[0056] *m<Dm&wm>?tit>mtj:6 mm 
©iBfttt^^-r. zm emttmftfvmmtn* 
m 1 n o 1 6 . Mtu e &w®frn$mm<Dn 

#8 1 £5fft£ N 0 19. SWT i fttf gft&I l Zfth 
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£N o 2 0 . S*f S i . C u&&m>m 1 »65tft* 
N o 2 3 l3#A14©ffiT* 5 IS*6n2>„ 
[0057] 



14 



±3i t fc ^ ^ mm t mmc mm l it *> s ft ffl r a s - 

■5 A6&tt6tt*AX* (Cl ^OOppm, S 
0< : lOOppm, Cu : 5 p pm) *tefflL"CBS& 
KH*tT-afc. 8 8 *C©AI*«:^a^t** 8 



[0 0 5 8 3 aHHHWMai>f tifcJWf ftHAtt*^ 

N o 1 9 , K»T i fi*W*B 1 £$ftl£ N o 2 0 ttW 

[0 05 9] 
[»5] 



[0060] 





No. 
















N/mm 2 










% 




mm 


mm 




1 


7 0 


1 7 5 


0. 06 


0. 03 




2 


7 0 


18 7 


0.0 6 


0.0 3 




3 


7 0 


19 3 


0.0 6 


0.0 3 




4 


7 0 


17 9 


O.0 6 1 


0.0 3 




5 


7 0 


19 5 


0. 06 ! 


0. 03 




6 


7 0 


17 3 


0. 0 6 


0. 03 




7 


7 5 


18 5 


0, 05 


0. 03 




8 


7 0 


18 9 


0. 0 6 


0. 03 




9 


7 0 


18 5 


0. 06 


0. 03 




1 O 


7 0 


19 3 


0. 06 


0.0 3 




1 1 


7 0 


17 2 


0. 0 6 


0.0 3 




1 2 


7 0 


19 7 


0. 06 


0. 03 




1 3 


7 0 


1 9 0 


0. 06 


0. 03 




* * [316] 




No. 
















N/mm 2 










% 




mm 


mm 




1 4 


7 0 


16 9 


0. 0 6 


0. 03 




1 5 


7 0 


1 6 4 


0. 06 


0. 03 




1 6 


6 5 


1 9 1 


0. 1 0 


0. 03 




1 7 


7 0 


1 6 8 


0. 06 


0. 03 


ft 


1 8 


7 0 


16 7 


0. 06 


0. 03 




1 9 


6 0 


2 0 3 


0. 1 1 


0. 06 




20 


7 5 


18 7 


0.10 


0. 06 




2 1 


7 0 


16 0 


0.0 6 


0.0 3 




2 2 


7 0 


1 8 5 


0. 06 






2 3 


6 5 


19 7 


0. 1 0 


0. 03 
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(9) 



15 
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^k! rr 




•}/]/■» X* 






No. 


No. 


m 


mm 2 


fi m 




1 


2 


110 


0.17 


1 8 


% 


2 


2 


15 0 


0.18 


1 5 


m 


3 


7 


1 30 


0. 18 


1 5 


it 


4 


2 


6 0 


0. 12 


2 5 


ft 


5 


1 6 


6 0 


0.10 


30 




6 


1 9 


6 0 


0.10 


3 0 




7 


2 3 


1 1 0 


0.12 


30 



[0062] 



* [03] ^©^a-^Ii7 -f >£0&£35£ffi*L 
r^-f0r $>.*>„ 
[ft-s|©i89n 
1 

20 2 : m 

3 : 

4 : 9=-*-^ 

5 : 7 -f > 

6 : V -< U ? h 



[01 ] 



_ t J\l\l\l\l\lfl 



[m2] [03] 

= ) 



r 



